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季平均丰度为 2.37±8.00 ind/m3，占桡足类总丰度的 6.2 %，为桡足类的优势种
之一；主要分布于湾北部，密集中心位于琼州海峡西侧。夏季丰度为 0.24±1.41 
ind/m3；主要分布于三亚以南海域。秋、冬季未见分布。在粤西-琼东调查区域，
中华哲水蚤春季的平均丰度为 10.30±32.50 ind/m3，占桡足类总丰度的 29.1 %，
为桡足类的第一优势种；其分布中心位于琼州海峡东侧，粤西、琼东近岸均有
分布。夏季丰度为 11.93±42.99 ind/m3，占桡足类总丰度的 11.3 %，也为桡足类
的优势种之一；分布中心与春季相同，但琼东近岸种群有南移的趋势，海南岛
南部丰度较春季有所增加。秋季，中华哲水蚤仅出现于琼东近海的一个站位，
丰度为 0.09 ind/m3。冬季未见分布。 
（2）借助广义可加模型分析了春、夏两季中华哲水蚤丰度与环境因子间的
相互关系，环境因子包括水深，表、底层温度，表、底层盐度以及表、底层叶
绿素 a 浓度 7 种。模型结果显示，主导中华哲水蚤丰度变化的环境因子具有一
定的季节差异性。春季，丰度的主导因子为表层温度和表层盐度，二者对丰度
总偏差的解释率为 54.7 %。其中，表层温度影响最大，在一定的温度范围内，
丰度随表层温度的升高而增加，并于 22 ℃达到最高值；高于 22 ℃时丰度随表
层温度的升高而下降。表层盐度的影响主要表现为低盐条件下（盐度值 32 左右）
中华哲水蚤的丰度值较高。夏季，主导因子为水深、底层温度和底层叶绿素 a























































Calanus sinicus Brodsky, 1962 is one of the key species in coastal ecosystems 
of China, which plays an important role in the study of marine planktology and 
ocean ecosystem dynamics. In this study, based on field surveys conducted in the 
northwest of the South China Sea in 2006~2007, the spatial distribution and seasonal 
variation of C. sinicus were studied, and generalized additive models were applied to 
reveal the influences of environmental factors on the distribution patterns. 
Furthermore, population recruitment and survival strategy were also discussed. The 
main results are as follows: 
(1) Significant seasonal variation of the distribution pattern for C. sinicus was 
observed in study area. In the study area of Beibu Gulf, the average abundance was 
2.37±8.00 ind/m3 in spring, which accounted for 6.2 % of total copepods abundance 
as one of the dominant copepod species. Population was mainly distributed in the 
north of Beibu Gulf and the density center was located in the west of Qiongzhou 
Strait. In summer, the average abundance declined to 0.24±1.41 ind/m3, and the 
distribution area shifted to the inshore waters south of Sanya. No population was 
found in autumn and winter. In the study area of western Guangdong and eastern 
Hainan waters, the average abundance in spring was 10.30±32.50 ind/m3, which 
accounted for 29.1 % of total copepods abundance as the most dominant copepod 
species. Population was centered in the east of Qiongzhou Strait and dispersed along 
the western Guangdong coast and eastern Hainan coast. In summer, the average 
abundance was 11.93±42.99 ind/m3, which accounted for 11.3 % of total copepods 
abundance as one of the dominant copepod species. The density center was nearly 
the same as that in spring, but the population distributed along the eastern Hainan 
coast tended to move southward, with the abundance in the south of Hainan Island 
increased. In autumn, C. sinicus was only observed in one station in the offshore 
areas of eastern Hainan, with the abundance of 0.09 ind/m3. Still, no population was 
















(2) The generalized additive models were applied to model the trends in 
population abundance of C. sinicus in spring and summer, as a function of ocean 
environment covariates including seawater surface temperature, bottom temperature, 
surface salinity, bottom salinity, surface chlorophyll a, bottom chlorophyll a and 
water column depth. The model results revealed that the major influencing factors 
varied in seasons. In spring, surface temperature and surface salinity were the major 
influencing factors, which explained 54.7 % of the deviance of population 
abundance. Within a certain temperature range (20~22 ℃), there was an increase of 
abundance with increasing surface temperature. When surface temperature exceeded 
22 ℃, the abundance decreased with increasing surface temperature. Meanwhile, 
low salinity (about 32) could be a good indicator of high abundance. In summer, 
depth, bottom temperature and bottom chlorophyll a became the major influencing 
factors, which explained the deviance of abundance up to 97.9 %. The abundance 
remained high value below 20 ℃, yet decreased abruptly when bottom temperature 
exceeded 20 ℃. From the major influencing factors in summer, we could infer that 
it is most likely for C. sinicus to migrate into bottom layer to avoid adverse 
environment such as high temperature and intense radiation. 
(3) In China, the distribution center of C. sinicus was located in the Yellow Sea 
and the East China Sea. Population in the northwest of the South China Sea was 
supposed to come from the above two areas transported by the China coastal current. 
Every autumn and winter, during the prevailing period of the northeast monsoon, 
population from the Yellow Sea and the East China Sea extended southward along 
Zhejiang coast into Taiwan Strait and the eastern Guangdong inshore waters, which 
was driven by the Zhejiang-Fujian Coastal Current. Then the population was carried 
into the northwest of the South China Sea via the Guangdong Coastal Current and 
was densely distributed in the east of Leizhou Peninsula. Subsequently, one part of 
the population entered Beibu Gulf via westward current in Qiongzhou Strait, and 
dispersed in the north of Beibu Gulf under the influence of the counterclockwise 
















was able to reach as far as the inshore waters south of Hainan Island. 
(4) In late winter and early spring, C. sinicus drifted from the Yellow Sea and 
the East China Sea to the northwest of the South China Sea. It was then widely 
distributed in the north of Beibu Gulf and along the western Guangdong coast and 
eastern Hainan coast, attributing to suitable environment and adequent food. The 
critical period of population recruitment was spring, and the distribution pattern was 
strongly influenced by surface temperature and surface salinity. In summer, the 
population could not be supplemented due to the monsoon transition. Influenced by 
high seawater temperature, population in Beibu Gulf disappeared entirely, while 
population along the western Guangdong coast and eastern Hainan coast migrated 
into upwelling regions. When autumn and winter came, vertical turbulence became 
intense and upwelling regions gradually disappeared, C. sinicus couldn’t make it 
through harsh environment and ended up with death. In the northwest of the South 
China Sea, C. sinicus wouldn’t perform dormancy, thus no local population existed. 
The C. sinicus population in the northwest of the South China Sea must be 
supplemented from the Yellow Sea and the East China Sea every year. 
 
Key words: Calanus sinicus; survival strategy; population recruitment; generalized 
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球海洋通量研究计划（Joint Global Ocean Flux Study，JGOFS）、全球海洋生态
系统动力学计划（Global Ocean Ecosystem Dynamics，GLOBEC）、全球海洋观
测系统的海洋生物资源模块（Global Ocean Observing System-Living Marine 
Resources Module，GOOS-LMR）以及海洋生物地球化学和海洋生态系统整合


























心，如 TASC（Trans Atlantic Study on C. finmarchicus）和全球海洋生态系统动
力学项目（GLOBEC）（Reygondeau & Beaugrand，2011）。在我国近海生态系统
中，中华哲水蚤（Calanus Sinicus Brodsky, 1962）是渤海、黄海和东海浮游动物
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